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COGNITIVE TASK ANALYSIS OF THE BATTALION LEVEL VISUALIZATION
PROCESS

EXECUTIVF SUMMARY

Research Requirement:

The ability to visualize the battlefield is a critical element of battle command. Current methods
for training battlefield visualization, placing commanders in a realistic situation and hoping they
"figure it out," are not sufficient. Focused, deliberate training is needed to accelerate the
development of visualization skills. Before effective training can be developed it is first
necessary to identify the critical cognitive behaviors expert commanders use to be effective.
This technical report describes a cognitive task analysis undertaken to identify important skill
areas associated with visualization at the battalion level of command. The report also describes
the design, development, and field test of exemplar training vignettes used to evaluate the
cognitive task analysis findings and recommended training methods.

Procedure:

The cognitive task analysis consisted of three components. First, a review of current U.S.
Army doctrinal literature was undertaken to identify key structural and functional elements of
battalion visualization. This review addressed visualization requirements as a general part of
planning and executing combat operations and concentrated on stability operations currently
undertaken in Afghanistan and Iraq. Second, battalion visualization was addressed from a
psychological perspective. This review reflected current theories and findings from the fields of
knowledge management and organizational psychology, as they applied to visualization at a
battalion level of command. Lastly, the cognitive task analysis included a series of interviews
with military officers having recent experience in either a command position or as a battalion
Operations Officer (S-3) or Executive Officer (XO).

Findings:

An analysis of interviews conducted with field officers with recent combat experience
revealed a number of "lessons learned" that were relevant to force on force and stability and
reconstruction operations currently being conducted in Afghanistan and Iraq. Observations from
these interviews amplified the findings of the doctrinal and psychological reviews, and provided
areas of emphasis. From these three components of the cognitive task analysis, 11 skill areas
were codified as potential focal points of future training development.

Utilization and Dissemination of Findings:

One immediate use of the cognitive task analysis is to inform the development of a
training program that helps commanders learn the visualization process. Based on the results of
the cognitive task analysis, an instructional process and proof-of-principle training products were
developed and evaluated. The results clearly and unquestionably suggest that the Army needs to
continue to develop training to address this key area of performance.
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The findings from this research have been provided to the School for Command Prep at
Fort Leavenworth, KS, and are being used to develop visualization training materials. The
findings were briefed to GEN William S. Wallace, Commanding General, U.S. Army Training
and Doctrinc Command, on 24 July 2007.
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COGNITIVE TASK ANALYSIS OF THE BATTALION LEVEL VISUALIZATION
PROCESS

Introduction

Army doctrinal literature cites visualization as an essential part of battle command.
Visualization results when the commander understands the higher commander's intent, his
assigned mission, the enemy intent and purpose, and the friendly force's capabilities and
limitations. Battlefield visualization includes the commander's view of what his forces will do
and the resources needed to accomplish the mission. Ultimately, the commander's vision evolves
into his intent and helps him develop his concept of operations.

Despite the frequent reference to this skill in Army literature, the concept of visualization
lacks meaningful definition from either a cognitive, social, or ecological point of view. Lacking
such a definition, it becomes difficult to characterize "good" visualization from that which is
mediocre or inadequate. Without the ability to characterize specific performance goals, training
or developing this skill in future commanders becomes problematic. In response to the need to
develop training for visualization skills, this report summarizes the findings of a cognitive task
analysis that focused on the visualization process of battalion commanders and their supporting
staff at a tactical level of command.

This paper examines visualization from both an operational and psychological
perspective, specifically as it is conducted at battalion command level in a complex environment
such as that posed in recent stability and reconstruction operations. From an operational
perspective, it is important to place the process of visualization in an appropriate work context-
the planning and execution of military operations in a complex, often ambiguous, and evolving
operational environment. In this regard, the present discussion begins with a review of U.S.
Army doctrine as it discusses the nature and role of visualization within the overall command
process. Next, the paper focuses on the conduct of stability, nation-building, and counter-
insurgency operations-a context that is considered to be more cognitively challenging than
traditional linear combat operations against an organized military force. Here, the paper draws
observations---or lessons learned-from recent operations in Afghanistan and Iraq. These
insights highlight how current doctrinal views of visualization must be adapted or interpreted in
light of this more cognitively challenging environment.

From a psychological perspective, it is important to identify and characterize the key
knowledge elements and socio-cognitive processes that enable effective visualization as a
practiced skill. Here, we examine visualization on three levels of systems analysis: (1) the
cognitive level that includes the internal mental structures and processes with which an
individual commander builds his internal framework of understanding, (2) the social level that
includes the mechanisms by which the commander identifies and utilizes other sources of
expertise to augment and refine this framework of understanding, and (3) the ecological level
that includes the ways in which understanding and action-taking mutually influence one another
over the course of time. By considering visualization from all three perspectives, one gains a
more complete understanding of how this skill can be developed in future battalion commanders.



Following this foundational discussion, the paper turns next to a series of observations
drawn from the analysis of interviews conducted with commanders, executive officers, and S-3
operations officers who have had recent combat experience in either Afghanistan or Iraq.
Together, these observations reinforce and illustrate the importance of certain visualization skills
and, thus, point toward the development of future training objectives.

In a final section, the paper focuses on providing trainers with a concise definition of
what is meant by the term "visualization." Definition of this term-in terms of behavioral
training objectives, performance criteria, and measurement strategies-is only vaguely discussed
in current literature, misunderstood, or ignored altogether. Given the stated importance of this
broad skill area, however, it is essential that Army training developers come to an agreed
understanding of what constitutes the important elements of "good" visualization. Only then will
it be possible to specifically target training support packages at these elements in order to better
equip Army officers for future operations.

Visualization: An Operational Perspective

We begin this discussion by examining the role and nature of battalion visualization in
the broader context of battle command. In the first part of this section, the discussion highlights
a number of characteristics of visualization as suggested by Army doctrine. While much of this
doctrine focuses on operational level command processes and organizations, it is believed that
some of the underlying principles apply to lower, tactical levels of command as well. In the
second part of this section, we take a more focused look at the structural elements of this
framework and discuss how the emergence of modem stability, counterinsurgency, and nation-
building operations complicate the visualization process of the tactical commander. Together,
these doctrinal elements and implied complications frame the identification and analysis of
important visualization skills to be addressed in future training for battalion level command.

Doctrinal Role and Nature of Visualization in Battle Command

Field Manual (FM) 3-0, June 2001a, Operations, refers to visualization in several ways:
(1) it is purposeful, (2) it balances intuitive with deliberate reasoning, (3) it is structurally framed
by doctrine, (4) it is multi-dimensional and multi-level, (5) it is collaborative, (6) it is dynamic,
and (7) it is part of a larger mental process. From these references, one can derive a set of
characteristics that frame the cognitive, social, and ecological dimensions of thinking associated
with battalion visualization. Doctrinally, these characteristics generally apply to visualization in
any type of operational situation. Hence, they serve to frame any analysis that might be
undertaken to identify key training objectives.

Visualization is Purposeful

From the outset it is clear that the usage of the term "visualization" in Army doctrine
implies the purposeful linkage of situation awareness and understanding with action-taking.
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That is, one engages in visualization for the specific purpose of identifying actions that can be
taken to influence the present situation and move it toward an intended objective or end state:'

Battle command applies the leadership element of combat power. It is principally an art
that employs skills developed by professional study, constant practice, and considered
judgment. Commanders, assisted by the stall, visualize the operation, describe it in terms
of intent and guidance, and direct the actions of subordinates within their intent (p. 5-1).

That statement implies that visualization is a purposeful activity, one undertaken in the
context of (1) the given operational situation and environment and (2) the specific mission
assigned to the commander. Thus, while the visualization process might address many different
aspects of the operational environment, it is a mental activity concerned only with those elements
of the operational environment perceived to be relevant to the accomplishment of the assigned
mission. Such focusing is absolutely necessary in order to prevent the commander and his staff
from being overwhelmed by the enormous volume of information potentially available from the
modem information space within which they operate. What information is deemed "relevant"
or "irrelevant" in this process of selective filtering and focusing, however, depends largely upon
the experiential background of the commander and his supporting staff, i.e., it is not a process
easily reduced to apro.forma template or set of analytical rules:

Judgment provides the basis for the considered application of combat power in innovative
ways adapted to new situations. In circumstances where experience provides few
answers, commanders combine their experience, intuition, and judgment with the
recommendations of the staff and subordinates to create new strategies (p. 5-13).

Visualization Balances Intuitive with Deliberate Reasoning

In describing the overall process of battle command as an art, Army doctrine infers that
visualization is frequently an intuitive process-that is, one that gathers information largely by
automatic cue recognition and the activation of tacit knowledge:

Using judgment acquired from experience, training, study, and creative thinking,
commanders visualize the situation and make decisions. In unclear situations, informed
intuition may help commanders make effective decisions by bridging gaps in
information. Through the art of command, commanders apply their values, attributes,
skills, and actions to lead and motivate their Soldiers and units (p. 5-2).

Experience and intuition play a large role in traditional linear combat operations where a
familiar battle calculus aids in the immediate recognition and interpretation of cues and
information from the operational environment. By contrast, nonlinear and noncontiguous
operations--e.g., modem stability, counterinsurgency, and nation-building operations--do not
typically lend themselves to an intuitive visualization process unless the commander has
acquired knowledge of their important elements through professional military education or

I Except where indicated, all quotations in this section of the paper are taken from FM 3.0, Operations, dated June 2001.

Department of the Army.
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independent academic study. In such situations, the commander must rely more heavily on
deliberate staff analysis, historical analogies, and the visualization of creative solutions.

In circumstances where experience provides few answers, commanders combine their
experience, intuition, and judgment with the recommendations of the staff and
subordinates to create new strategies. In many instances, solutions to tough questions
may come from the reasoned application of' historical study, a hallmark of professional
development. In other situations, small unit leaders or Soldiers invent solutions to
tactical problems. When proposed solutions appear, commanders consider them and
decide on appropriate actions (p. 5-13).

Visualization is Structurally Framed by Doctrine

The fact that intuition (i.e., tacit knowledge) plays an important role in framing the
visualization process does not imply that commanders lack doctrinal guidance regarding key
dimensions that constitute an effective vision. This is reflected in three ways. First, Army
doctrine specifies that the elements of a commander's vision vary by echelon of command.
Specifically, we see that:

Commanders' perspective and the things they emphasize change with echelon.
Operational art differs from tactics principally in the scope and scale of what
commanders visualize, describe, and direct. Operational commanders identify the time,
space, resources, purpose, and action of land operations and relate them to the joint force
commander's (JFC) operational design. In contrast, tactical commanders begin with an
area of operations (AO) designated, objectives identified, the purpose defined, forces
assigned, sustainment allocated, and time available specified (p. 5-3).

Second, Army doctrine specifies a number of dimensions that have been traditionally
considered to frame the commander's vision. These dimensions include Mission, Enemy,
Terrain and weather, Troops and support available, Time available, and Civilians (METT-TC).
While originally derived in the context of linear combat operations, these dimensions
nevertheless remain important in the planning and execution of any military operation:

To visualize the desired outcome, commanders must clearly understand the situation in
the operational environment: What is the mission? What are the enemy's capabilities
and likely actions? What are the characteristics of the AO? Do weather and terrain favor
friendly or enemy actions? How much time is available? What combat service support
(CSS) factors are most important? What role do civil considerations play? This framing
of the operational environment takes place during mission analysis. Additionally,
commanders draw on the principles of war, tenets of operations, and their experience (p.
5-3).

METT-TC refers to factors that are fundamental to assessing and visualizing: Mission,
Enemy, Terrain and weather, Troops and support available, Time available, and Civil
considerations. The first five factors are not new. However, the nature of full spectrum
operations requires commanders to assess the impact of nonmilitary factors on
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operations. Because of this added complexity, civil considerations have been added to
the familiar MEF-T to form METT-TC. All commanders use METT-TC to start their
visualization. Staff estimates may address individual elements of, and add to, the
commander's visualization (p. 5-3).

Third, the planning of major operations doctrinally begins with a design-an idea that
guides the framing, articulation, and synchronization of the operation. In today's contemporary
operating environment (COE) it is important that battalion commanders consider some of the
elements of an operational design in the draft FM 3-0, June 2001, include:

* End state and conditions.
* Center(s) of gravity.
* Operational approach.
* Decisive points.

D Defeat mechanism.
L Lines of operation.

* Operational reach.
* Simultaneous and depth.
* Tempo.
* Phasing & Transitions.
* Culminating point.
* Operational risk.

These elements are considered early in the planning process during the mission analysis
phase to establish an operational framework that guides subsequent staff analyses, discussions,
and decisions. However, this framework is subject to continual modification and refinement as
either (1) more is learned about the operational environment or state of the operational
environment or (2) the state of the operational environment evolves over time:

Upon receipt of a mission, commanders consider their operational environment and
conduct a mission analysis that results in their initial vision, which they continually
confirm or modify. Commanders use the factors of METT-TC, elements of operational
design, staff estimates, input from other commanders, and their experience and judgment
to develop their vision (p. 5-3).

Again, emphasis is given in current Army doctrine to distinguishing which elements of
operational design are traditionally focused on by operational versus tactical commanders:

The elements of operational design are most useful in visualizing major operations. They
help clarify and refine the vision of operational-level commanders by providing a
framework to describe operations in terms of task and purpose. They help commanders
understand the complex combinations of combat power involved. However, their
usefulness and applicability diminishes at each lower echelon. For example, senior
tactical commanders must translate the operational commander's operational reach and
culminating point into a limit of advance for ground forces. Decisive points become
geographic or force-oriented objectives. Senior tactical commanders normally consider
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end state, decisive points and objectives, culminating point, simultaneous and sequential
operations, linear and nonlinear operations, and tempo. However, their subordinates at
the lowest tactical echelons may only consider objectives (p. 5-6).

During this project, however, discussions with Army field grade officers with recent
combat experience suggested that battalion level commanders must now adopt much of the same
visualization framework once emphasized only for operational level commanders.

Visualization is Multidimensional and Multilevel

While Army doctrinal guidance might seem to clearly delineate what comprises a
commander's vision at each echelon of command, the role of modem military forces in stability,
counterinsurgency, and nation-building operations frequently blurs this distinction. For example,
the recent coining of such phrases as the "strategic corp)oral" and "strategic lieutenant" suggests
that tactical decisions and operations can have a potentially significant impact on the
achievement of strategic end states and operational goals. Adding to this issue, increases in the
lethality and precision of combat forces have resulted in tactical units being given responsibility
for AOs equivalent in size to what operational units once had. Third, the nature of modem
stability, counterinsurgency, and nation-building operations has placed increased emphasis on a
host of additional operational environment dimensions-political, economic, social, and
psychological (information)-that cannot be neatly partitioned by echelon of command. Fourth,
such operations potentially involve a rapid shift between lethal and non-lethal operations and
back again. This requirement is reflected in the recent coining of another phrase, "three-block
war," in which troops might be decisively engaging an insurgent cell in one block, handling a
civilian protest in another block, and engaging in a local reconstruction or humanitarian
assistance project in a third block. And finally, the enduring nature of these operations-as
opposed to the rapid and decisive defeat of traditional nation-state military forces on a linear
battlefield-implies the need for even tactical commanders to simultaneously consider both
short-term and long-term time horizons. In short, the scope and complexity of what a battalion
commander must now consider in planning and executing his operations has increased
dramatically in recent years. Failure to do to this is likely to lead to unintended consequences:

Given the volatile and politically charged nature of most stability operations, individual
and small unit actions can have consequences disproportionate to the level of command
or amount of force involved. In some cases, tactical operations and individual actions
can have strategic effects. Recognizing and avoiding potential problems requires trained,
disciplined, and knowledgeable leaders and Soldiers at every level. Every Soldier must
understand the operational and strategic context of the mission and the potential military,
political, and legal consequences of their actions or inaction (p. 9-15).

Stability operations occur in the public view. This includes continuous observation by
host nation, domestic, and international populations as well as the media. Knowing this,
opponents of stability efforts will seize on relatively minor incidents to achieve strategic
advantages. Potentially, a single act of indiscipline or rash application of force can undo
months and years of disciplined effort. Likewise, actions that are destructive to the
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natural or cultural environment may introduce negative perceptions that must be
overcome (p. 9-15).

Visualization is Collaborative

The scope and complexity of the commander's visualization process implies the need for
collaboration in order to achieve unity of effort at both operational and tactical levels of
command. Unity of effort includes the ability to identify, consider, and reconcile multiple points
of view from either specific experts in a functional area or other stakeholders whose decisions
and operations can potentially impact the commander's operational environment. At the same
time, unity of effort serves to leverage limited resources across military units and agencies
potentially contributing to the same set of objectives. Unity of effort across different time scales
also serves to minimize or avoid unintended negative consequences that can compromise long-
term goals and objectives. Relevant stakeholders can include, for example, U.S. or coalition
military units adjacent to the commander's AO, host nation military forces operating in
partnership with U.S. military units, other military or intelligence teams operating independently
within the AO, U.S. State Department or other government agencies conducting reconstruction
activities within the AO, and any number of international relief agencies conducting
humanitarian operations within the AO.

Subordinate, adjacent, and higher commanders use similar factors but different
perspectives to visualize their operational environment. Commanders increase the depth
and sophistication of their visualizations through exchanges with other commanders.
Advanced information systems support this collaboration by allowing commanders to
share a common operational picture (COP). In a similar fashion, staff input, in the form
of estimates, provides focused analysis of the situation and its potential effects on
operations. Commanders direct staffs to provide the information necessary to shape their
vision (pp. 5-12, 5-13).

Unity of effort requires constant coordination with all involved agencies. Stability
operations require commanders to adapt to situations where lines of authority and areas
of responsibility are unclear. This is important because the military is often the
supporting rather than the supported agency. Commanders coordinate and integrate
civilian and military activities. Likewise, commanders make their military objectives and
operational schemes clear to other agencies. Coordination makes unity of effort and
effective integration work in environments where unity of command is not possible. It
also lends coherence to the activities of the elements involved (p. 9-14).

Visualization is Continuously Dynamic

Visualization is a continuous mental process -but one that is linked in a cyclical or
iterative manner with action-taking. That is, the execution of operations within the commander's
AO will often reveal further aspects of an adversary's forces or elements of the operational
situation that can (1) alter the commander's visualization of the operational environment in key
ways and (2) lead to the subsequent exploitation initiatives. Conversely, an asymmetric
adversary or elements of civilian population can be unpredictable at times, placing new demands
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and constraints on the commander's on-going operation. Accordingly, the commander must be
prepared to continually assess the on-going operations in order to validate or revise his
understanding of the operational environment.

Assessment is the continuous monitoring-throughout planning, preparation, and
execution--of the current situation and progress of an operation, and the evaluation of it
against criteria of success to make decisions and adjustments. Commanders direct
adjustments to ensure that operations remain aligned with the commander's intent...
Assessment entails two distinct tasks: continuously monitoring the situation and the
progress of the operation, and evaluating the operation against measures of effectiveness.
Together, the two tasks compare reality to expectations (p. 6-22).

Ultimately, only successes that achieve the end state count. To determine how to exploit
tactical and operational successes, commanders assess them in terms of the higher commander's
intent. An operational design links objectives along lines of operations. However, success will
likely occur in ways unanticipated in the plan. Commanders may gain an objective in an
unexpected way. Success signals a rapid assessment to answer these questions:

D Does the success generate opportunities that more easily accomplish the objectives?
D Does it suggest other lines of operations?
D Does it cause commanders to change their overall intent?

* Should the force transition to a sequel?
* Should the force accelerate the phasing of the operation?

Operationally, success may signal a transition to the next phase of the campaign or major
operation. Ideally, an appropriate sequel is ready. However, even a prepared sequel
requires rapid refinement to reflect the realities of the actual success. Commanders see
beyond the requirements of the moment. They employ every available asset to extend
their operations in time and space to make the success permanent. Commanders
understand that they must maintain momentum and initiative to win rapidly and
decisively (p. 6-12).

Visualization is Part of a Larger Mental Process

While visualization is continuously dynamic, it is also framed by the Army's traditional
Military Decision-making Process (MDMP). This process logically sequences the mental task
flow required to translate high-level vision and intent into specific operational orders. Given the
continuous and dynamic nature of most military operations, the MDMP is usually repeated---or
revised-over time to adjust operations to the commander's evolving understanding of the
operational environment. The MDMP nominally consists of a set of planning tasks sequentially
carried out by the commander and his staff after they receive a mission order from their higher
command:

" Mission Analysis.
" Course of Action Development.
" Course of Action Analysis and Approval.
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" Orders Production.
* Rehearsal.
" Execution and Assessment.

While the exact manner of executing these tasks can vary in terms of both time and
detail, their logical sequencing reflects an ordered decomposition of the commander's
visualization into actionable directives. Doctrinally, visualization is a continuous process that a
commander, along with input from staft, use from the receipt of mission to end state/mission
accomplishment. The visualization process comprises a complete task sequence that mentally
translates understanding into action:

* Visualize the operational environment in terms of the assigned mission, the adversary's
capabilities and likely actions, and the characteristics of the AO. The visualization phase
is framed by the METT-TC factors and the elements of operational design that each
constitutes an important component of the commander's understanding of the operational
environment. Visualization is emphasized within the mission analysis task.

" Describe the intended operation in terms time, space, resources, purpose, and actions.
The description phase articulates the commander's intent and translates the elements of
operational design into a cohesive set of decisive, shaping, and sustaining operations over
time and space. Description is emphasized within the course of action development,
analysis, and approval tasks.

" Direct the different warfighting functions-intelligence collection and analysis;
maneuver forces; lethal and non-lethal fire support; air defenses; mobility, counter-
mobility, and survivability operations; combat service support; and command and
control-to carry out specific, synchronized actions within a coherent and focused intent.
Direction is emphasized within the orders production, rehearsal, execution, and
assessment tasks.

Current Army doctrine tends to emphasize a shift of emphasis regarding the importance
of each of these task areas as one moves from the operational level of command to the tactical
level of command:

Visualizing, describing, and directing are aspects of leadership common to all
commanders. Technology, the fluid nature of operations, and the volume of information
increase the importance of commanders being able to visualize and describe operations.
Commanders' perspective and the things they emphasize change with echelon.
Operational art differs from tactics principally in the scope and scale of what
commanders visualize, describe, and direct. Operational commanders identify the time,
space, resources, purpose, and action of land operations and relate them to the JFC
operational design. In contrast, tactical commanders begin with an area of operations
(AO) designated, objectives identified, the purpose defined, forces assigned, sustainment
allocated, and time available specified.

While JFCs and component commanders exercise leadership primarily through
subordinates, small unit commanders command face to face. Operational success
depends on the ability of operational commanders to visualize and describe complex land
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operations; tactical success depends on the ability of small unit commanders to motivate
and direct Soldiers.

Commanders use the factors of METT-TC to assess the situation. Staff estimates and
collaborative information sharing among commanders refine and deepen their situational
understanding. Commanders then visualize the operation, describe it within their intent,
and direct their subordinates toward mission accomplishment. Depending on echelon,
commanders examine the elements of operational design and determine factors that will
shape the operation. Commanders direct operations and synchronize the [warfighting
functions] through plans and orders. They personally apply the leadership element of
combat power through their presence and priorities (pp. 5-2, 5-3).

While much of this guidance remains true under any set of operational circumstances, the
nature of modem stability, counterinsurgency, and nation-building operations suggests that
visualization and description remain an important task area for tactical commanders at even
small unit level.

Summary of Characteristics

From the above discussion, it is possible to identify from Army doctrinal literature
several characteristics of visualization that can serve as a guide for identifying and articulating
important visualization skills at different tactical levels of command. These characteristics,
depicted in Figure 1, include:

" Visualization purposefully frames actions and links them with understanding and intent-
it serves to specifically frame and identify actions that can be taken to move the state of
the operational environment toward a set of objectives, goals, or desired end states.

" Visualization is synchronized vertically across the commander and staff who each
contribute to its construction and maintenance.

" Visualization balances intuition with deliberate reasoning according to the degree to
which the current situation matches the experience of the commander.

" Visualization is structurally framed by Army doctrine to provide a common ground of
understanding--e.g., METT-TC, elements of operational design-that specify the
common understood elements of knowledge that traditionally comprise an effective
operational plan.

" Visualization is matched to the dimensions of levels of operational complexity faced in
modem military operations--e.g., short-term security operations (military) versus long-
term nation-building and counterinsurgency operations (political, economic, social,
information).

" Visualization is collaborative constructed in order to achieve unity of effort across the
multitude of units, teams, and agencies that can potentially impact the commander's
operational environment.

" Visualization is continuously adjusted in response to both aspects of the operational
environment revealed by a military unit's actions and the often unpredictable nature of
asymmetric adversaries and civilian populations.

10



* Visualization supports and guides a larger planning and execution process that combines
visualization, description, and direction in order to translate understanding into action.

a Purposefulty frames actions and links them with understanding and intent
* Is synchronized vertically across the commander and staff
• Balances intuition with deliberate reasoning according to past experience

, Structurally framed by doctrine to provide common ground of understanding
* Matched to the dimensions and levels of operational complexity
" Collaboratively constructed to achieve unity of purpose
" Continuously adjusted to revealed aspects and unpredictable adversary
* Supports and guides a larger planning and execution process

Figure 1. Visualization Characteristics.

Taken together, these eight characteristics of visualization-purposeful, synchronized,
balancing intuition with deliberate reasoning, structurally framed, multifaceted and multilevel,
collaborative, continuously dynamics, and part of a larger mental process-provide a basic
framework for examining how visualization skills might be improved through training.
However, these characteristics are only general in nature and do not yet convey the complex
challenges of visualization faced by tactical commanders in Afghanistan, Iraq, or other recent
operations. To begin to understand these challenges at a deeper level, we must now turn
attention to the specifics of modem stability, counterinsurgency, and nation-building operations.

Adapting the Visualization Process to Stability Operations

In order to provide a more focused context for examining visualization skill
requirements, it is useful to briefly review the types of operations currently encountered by
battalion level commanders and staff and to highlight the manner in which they significantly
differ from traditional linear combat operations. Such operations are not new; however, they
represent a significant departure from the types of operations traditionally emphasized during the
Cold War period. This discussion begins with a general review of stability operations and then
delves more deeply into two aspects of these operations that present a specific visualization
challenge for the tactical commander-counterinsurgency operations and nation-building
operations.

Stability Operations Defined

According to FM 3.0, stability operations are designed to promote and protect U.S.
national interests by "influencing the threat, political, and information dimensions of the
operational environment" (Department of the Army, 2001 a). Doctrinally, stability operations
encompass a range of activities, including:
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" Peacekeeping and peace enforcement operations conducted in support of diplomatic
efforts,

" Foreign internal defense operations-indirect/direct support and combat operations-
designed to free and protect another government and its society from subversion,
lawlessness, and insurgency,

" Security assistance programs that provide defense resources, military training, and
services to a foreign nation,

" Humanitarian and civic assistance designed to provide basic care and restore public
infrastructure for a specific population,

" Support to insurgency movements that oppose regimes threatening U.S. interests or
regional stability,

" Support to counter-drug operations conducted by other U.S. government agencies within
a specific region,

" Counterterrorism (offensive) and antiterrorism (defensive) operations that are targeted
against specific terrorist organizations and facilities operating in a region outside the U.S.
and its territories,

" Noncombatant evacuation operations designed to remove civilians from the threat of
hostilities or natural disasters,

" Arms control operations focused on the identification and control of weapons of mass
destruction and/or enforcement of arms control treaties, and

" Show of force operations conducted to bolster allies, deter potential aggressors, and gain
influence within a specific region.

While each of these mission types reflect a unique focus or purpose, they are often
undertaken in an overlapping manner to further U.S. national interests in a given region. In
practical terms, they often constitute different lines of operation within an overall operational
campaign. Actions taken to achieve objectives along one line of operation might very well
further the achievement of objectives associated with another line of operation. Conversely,
actions that effectively support one line of operation might produce unintended consequences
that interfere with progress along another line of operation. Therefore, it is important for the
commander to be able to visualize important areas of reinforcement or conflict among the
different lines of operation and to carefully describe intended synergies and constraints in his
course of action guidance to subordinates.

Planning and conducting stability operations rely upon the same general skill sets and
processes required for traditional offensive and defensive operations--e.g., the visualize-
describe-direct process, MDMP, and troop leading process. At the same time, it is important for
the commander to understand important aspects of stability operations that distinguish them from
more traditional offensive and defensive operation. Characteristics emphasized in Army doctrine
include the following:

Stability operations are normally nonlinear and often conducted in noncontiguous areas
of operations (AOs). They are often time and manpower intensive. Commanders
analyze each mission and adapt the operational framework, elements of operational
design, and factors of METT-TC to fit the situation. They often use logical lines of
operation to visualize an operation and describe it in terms of decisive, shaping, and
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sustaining operations. However, determining the military actions necessary to achieve
the desired political end state can be more challenging than in situations requiring
offensive and defensive operations; achieving the end state may be just as difficult (pp.
9-4, 9-5).

Stability operations often require commanders to apply METT-TC differently than they
would when conducting offensive and defensive operations. The "enemy," for example,
may be a set of ambiguous threats and potential adversaries. Even the mission may
change as the situation becomes less or more stable. A mission can be as simple as
conducting a briefing to host nation forces in a military-to-military exchange or as
difficult as conducting combat operations to accomplish a peace enforcement mission (p.
9-5).

Different factors may be important when analyzing the terrain and the troops and support
available in stability operations. What constitutes key terrain may be based more on
political and social considerations than physical features of the landscape. The troops
assigned or available to a commander could include nontraditional assets, such as host
nation police units, contracted interpreters and laborers, or multinational forces. The
level of integration and cohesion of a force composed of diverse assets is a key
consideration for mission success (p. 9-5).

The goals of a stability operation may not be achievable in the short term. Success often
requires perseverance, a long-term commitment to solving the real problem. The
achievement of these goals may take years. Conversely, daily operations may require
rapid responses to changing conditions based on unanticipated localized conflict among
competing groups. Civil considerations are especially critical in stability operations. The
civil population, host nation government, nongovernmental organizations (NGO), and
international organizations can greatly affect achieving stability (p. 9-5).

Small unit leaders are required to develop interpersonal skills-such as cultural
awareness, negotiating techniques, and critical language phrases-while maintaining
warfighting skills. They must also remain calm and exercise good judgment under
considerable pressure. Soldiers and units at every level must be flexible and adaptive.
Often, stability operations require leaders with the mental and physical agility to shift
from non-combat to combat operations and back again (p. 9-5).

Stability operations help restore law and order in unstable areas outside of the U.S. and
its territories. However, the mere presence of Army forces does not guarantee stability.
Offensive and defensive operations may be necessary to defeat enemies that oppose a
stability operation. The ability of Army forces to stabilize a crisis is directly related to
their perceived ability to attack and defend as necessary (p. 9-5).

These characteristics suggest the need for commanders to consider a number of factors in
their planning and execution of stability operations. In turn, these factors-identified either in
FM 3.0 or in joint doctrine (U.S. Joint Forces Command, 2004) shape the commander's
visualization process. The following discussion summarizes each of these doctrinal
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considerations and then highlights relevant points to consider from a battalion visualization
perspective.

Leverage hIneragency, Joint, and Multinational Cooperation

Stability operations frequently involve multiple entities and stakeholders conducting
independent operations within the same AO. Unity of effort requires commanders at all levels to
adapt their thinking process in situations where lines of authority and areas of responsibility are
unclear and where the military is often in a supporting-rather than supported-role.
Coordination with other agencies and operations-often facilitated by personal relationships-is
absolutely essential to achieving unity of effort when unity of command is not possible. From a
visualization perspective, this places importance on building shared understanding of the
operational environment affecting each agency or unit (METT-TC), a shared understanding of
each agency's or unit's intent (elements of operational design), and a shared understanding of
how each agency's or unit's resources and operations can be effectively leveraged. Without
unity of command, development of shared understanding will likely be a collaborative (i.e., a
negotiated) process that considers the perspectives of each stakeholder.

Enhance the Capabilities and Legitimacy of the Host Nation

Underlying the objectives of stability operations is the need to build and support the
capabilities and legitimacy of the host nation, frequently considered to be a center of gravity
within the overall military campaign. Achievement of this goal requires the commander to
further adapt his thinking process to emphasize the role and accomplishments of the host
nation-rather than that of his own forces. Such a shift in thinking will likely run counter to a
long-held confidence in his own unit and a desire for rapid and efficient accomplishment of
tactical objectives. Resources might be "taken out of hide" to support the training of host nation
military and police units. Tactical operations will be conducted with less speed and precision
when host nation forces are integrated with U.S. forces, as compared with U.S. only operations.
But ultimately, it is the host nation-not U.S. forces supporting it-that must be seen to win and
maintain control of the operational situation. From a visualization perspective, this requires the
commander to incorporate host nation capabilities and operations into both his framing of the
operational environment (METT-TC) and his translation of intent into action (elements of
operational design).

Understand the Potential for Unintended Consequences

The volatile and politically charged nature of the operational environment associated with
stability operations implies that individual and small unit actions can create unintended negative
consequences disproportionate to the level of command or amount of forces involved. At the
same time, stability operations occur in full view of the public and press. Commanders will have
at their disposal more combat power than is often needed or prudent to apply in a given tactical
situation, and a single act of indiscipline or rash application of this combat power can undo a
civilian population's level of trust and cooperation that has taken months or years to build. From
a battalion visualization perspective, this elevates the importance of the "civilian" element of
METT-TC-thus requiring the commander to consider civilians as a center of gravity, rather
than merely as a shaping factor for combat operations. Visualizing a civilian population as the
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"objective" within an operation reflects a paradigm shift from the more traditional type of mental
model--e.g., "capture terrain" or "attrite enemy forces"-associated with offensive and
defensive operations. It also requires the commander to conceptualize the operational
environment in terms of its Area, Structures, Capabilities, Organizations, People and Events
(ASCOPE) (Department of the Army, 2003).

Display the Capability to Use Force in a Non-Threatening Manner

Units must be prepared to demonstrate combat power for self-defense, yet do this in a
way that is non-threatening and avoids provoking an unintended consequence. Maintaining this
delicate balance under conditions of "the three block war" is a challenge-in terms of both
precisely defining and judiciously applying rules-of-engagement (ROE) and maintaining a unit's
level of aggressiveness versus constraint. From a visualization perspective, the commander must
envision the dual potential for combat power to reflect either a threat (to adversaries) or a sense
of security (for the civilian population). Extending this notion further, the commander must be
able to visualize each of his available resources or capabilities in terms of their potential to
provide for a civilian population's ordered hierarchy of needs.

Act Decisively to Prevent EscalationApply Force Selectively and Discriminately

These last two doctrinal considerations are considered together since they reflect
opposing ideas and underscore the need for operational balance. Adversaries can perceive
hesitation as weakness and be emboldened to escalate instability if a commander fails to act with
speed and determination. Being overly cautious can also damage the confidence of uncommitted
civilian populations. At the same time, decisive engagement does not imply that a unit can act
with belligerence. Commanders must apply force in a manner consistent with their objectives.
The application of force must be calculated to achieve the specific objectives of a stability
operation-e.g., end a crisis, restore public confidence, deter future confrontations.

The increased complexity and ambiguity of stability operations-as compared with linear
offensive and defensive operations-often makes such force application calculations and
tradeoffs more difficult. From a visualization perspective, this requires the commander to
continuously assess the need for different types of visualization strategies and actions. 2 As will
be discussed in more detail later in this paper, some events might reflect a known or knowable
type of situation-that is, one in which a familiar set of tactics, techniques, and procedures (TTP)
can be applied to efficiently achieve a limited mission objective (e.g., a cordon and search
against a suspected terrorist safe house). Here, the commander's visualization process is framed
by the familiar TTPs, with emphasis given to developing actionable intelligence required by the
mission. In a second case, events might reflect a complex or novel situation where the
commander's visualization process is focused more on detecting and interpreting meaningful
patterns or linkages. Once identified, actions can then be focused to exploit these patterns or
linkages (e.g., providing local employment opportunities to improve a neighborhood

2The notion that different visualization strategies are demanded by different types of problem situations is motivated by an
interpretation of the work of Kurtz and Snowden (2003) at IBM's Cynefin Center. Their framework classifies different situations
in terms of known, knowable, complex, and chaotic. Each type of situation suggests different strategies for developing
understanding and order.
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infrastructure, gain influence with local power brokers, and provide an economic alternative to
those formerly willing to work for an insurgency group). In a third case, the level of chaos in a
given situation might preclude the commander's ability to detect meaningful patterns or to focus
on long-term objectives. At this point, the immediate and decisive application of force might be
necessary to merely stabilize the situation to the point where further understanding can be
developed.

The need to act in a discriminate manner is reinforced by the presence of different
civilian groups within the commander's AO. This point is reinforced in joint doctrine through
the recognition of different classes of threats to the stability process. 3 The presence and actions
of these different groups add to the complexity to the commander's visualization.

Distinguish among Different Classes of Stability Spoilers

Stability operations, unlike linear combat operations focused against an organized and
unified military force, require the commander to distinguish among a broad range of civilian
actors that can potentially obstruct operations within his AO. Each of these actor groups
represent different sets of interests and motivations; hence, the commander must uniquely
visualize and respond to each civilian group in an appropriate manner. Failure to recognize these
differences are likely to produce decisions and actions that increase further opposition to U.S.
and coalition operations. Roughly speaking, these groups can be classified into the following
categories: total spoilers, limited spoilers, and greedy spoilers (Stedman, 2000).

Total spoilers include those professional revolutionaries, ideologues, or deposed regime
members who have no stake in reestablishing civil society, and are irreconcilably opposed to
U.S. or coalition interests. In Iraq, for example, total spoilers are represented by such groups as
"foreign terrorists" and "anti-Iraqi forces." Consequently, they are unwilling or unable to
negotiate or be influenced by inducement and socialization programs. For these actors, the
commander must visualize how best to isolate them from the rest of the civilian population and
militarily defeat them in an efficient manner.

Limited spoilers are those actors associated with particular groups that possess feelings of
superiority or endangerment--e.g., clans, tribes, religious sects-and who desire to settle the
conflict on their terms of governance. They usually have a limited, and often valid, set of goals
such as gaining legitimacy or a significant role in the political or administrative process of
restoring the society. In Iraq, for example, limited spoilers are represented by such groups as
"local freedom fighters" belonging to a particular tribe or clan and "private militias" offering
their allegiance to a specific Sunni, Shi'ite, or Kurdish sect. For these actors, the commander
faces a two-fold visualization challenge. First, he must visualize within an immediate time
horizon the specific mechanisms and actions through which specific groups might be influenced
to support U.S. or coalition interests. This will involve careful devotion of attention to the
collection and interpretation of cultural and social intelligence, as well as careful planning of
negotiations conducted with these groups. Second, he must visualize over an extended time

3See U.S. Joint Forces Command. (2004). Security, Transition, and Reconstruction Operations Joint Operating Concept. Drall

Version 1.06, dated 8 June 2004, for a more detailed discussion of stability operations spoilers.

16



horizon the longer-term consequences of each demand or concession as they affect the future
political or social status of each group.

Greedy spoilers are those groups or individuals acting out of selfish, usually economic,
interests-including criminals, black marketers, and even ordinary citizens attempting to provide
support for their families. In Iraq, for example, greedy spoilers are considered to include hard-
core criminals freed by the former regime, common citizens who consider the corruption just a
normal way of life, and those unemployed individuals who are willing to commit acts of
terrorism in return for economic payment. Such actors are not usually motivated by political or
religious issue; rather, they see their activities as a means of personal survival. For these actors,
the commander must visualize how the combined use of co-option (e.g., employment and other
economic incentives) and standard police methods can be employed to remove this type of
obstacle to the stabilization process.

The above classification of spoilers is considered general in nature and is not intended to
imply a complete separation of one group from another. At times, total and limited spoilers will
form temporary alliances when it is perceived to be in their mutual interests. Likewise, greedy
spoilers will support the interests of total and limited spoilers when it serves their immediate
self-interest. The interaction of these groups over time and space further increases the
complexity of the commander's visualization process. At the heart of this challenge is the ability
to visualize patterns of individual, social, political, cultural, and religious interests and their
potential interaction across the operational environment. As compared with traditional linear
combat operations, this type of environment requires the commander to focus on the
identification and articulation (visualization) of non-lethal actions and causal pathways.

Selectively Employ Different Forms of Lethal and Non-lethal Influence

Each type of stability spoiler operating within the commander's AO requires a different
strategy to dislocate, contain, or co-opt them. A singular approach is likely to encourage
additional spoilers and demands. Accordingly, an effective stability and counter-insurgency
campaign requires the commander to visualize an orchestrated system of coercion, inducements,
and socialization.

Coercion. Coercion can range from total isolation or defeat of the spoiler (e.g., raids and
cordon and search operations to detain high priority suspects), to the freezing or elimination of
insurgency resources (e.g., cache searches, detention of local financiers, traffic control points), to
the selective withholding of economic aid (e.g., withholding infrastructure repairs and
improvements, the selectively barring the employment of specific groups). Commanders must
always develop and maintain a clear understanding of why coercive actions are being employed
and what they will achieve with each type of spoiler. For example, dominance of force or the
threat of force will be used to destroy or isolate total spoiler groups from the rest of the
population. Other types of coercive actions will be used to intimidate or restrict the movement
of limited and greedy spoilers. Offensive operations include overt, covert, and clandestine
missions. Defensive operations protect key personnel, facilities, and infrastructure from attack
by spoilers. The use of coercive actions can be potentially misinterpreted by affected civilian
populations, or they might inadvertently create a hardship on another segment of the population.
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Therefore, the commander's visualization process must anticipate the need for consequence

management: (1) follow-up reparation (e.g., compensation for damage done to personal

residences) or other activities that serve to restore good will with the general population and (2)

concurrent information operations (e.g., media campaigns that clearly explain the purpose of

each coercive action) that serve to reduce popular support for the spoilers.

Inducements usually take the form of social support, economic payments, or other

concessions offered to modify and convert limited spoilers. They can also be used to generate

support within the general population for U.S. and coalition objectives. Inducements directly

aimed at specific limited spoiler groups include providing area security for specific cities or

neighborhoods, channeling employment opportunities for local projects and services through a

specific leader or group, improving quality of life through infrastructure repair and improvement,

and other activities so long as they are consistent with U.S. and coalition security, transition, and

reconstruction objectives. Indirectly, these same types of inducements can serve to win the

support of the general population (e.g., increase the recruitment of individuals as informants

against the insurgents, reduce a city's or neighborhood's tolerance for harboring various spoiler

groups). Use of inducements places special emphasis on the need for the commander to

visualize immediate, long-term, and indirect consequences of each action. The commander must

insure that the target audience of each inducement action clearly understands the implied quid

pro quo via either a carefully planned negotiation session or media campaign-e.g., a

neighborhood's electric power is being restored in exchange for a reduction in local improvised

explosive device (lED) attacks--otherwise, the value of the inducement is lost. Conversely, the

commander must understand how immediate actions and initiatives achieve unity of purpose by

supporting long-term stability objectives-a requirement that links back to the notion that small

unit actions can have consequences disproportionate to the level of command or amount of force

involved (discussed earlier). Finally, as in the case of coercive actions, the commander must

visualize how inducements can generate second and third-order effects within the operational

environment. For example, providing economic or humanitarian aid to one sect might create an

unwanted level of hostility in another sect that perceives they have been intentionally slighted.

Taking these ideas together, the commander's orchestration and selective targeting of

both coercion and inducement actions against specific spoiler groups must be built upon a

foundational understanding of the political, military, economic, social, information, and

infrastructure dimensions of the operational environment. Visualization of potential short-term,

long-term, and indirect consequences across these various dimensions will insure that actions

maintain unity of purpose.

Organize Mission along Logical Lines of Operation

The Department of the Army defines a line of operation as "the orientation of the force in

space and time, or purpose in relation to an enerny or objective" (Department of the Army,

2006a). Physical lines of operation-defined in terms of a geographic area or direction-are

more common in traditional linear combat operations. In stability operations, however,

positional reference to an adversary or civilian population often has little relevance. In such a

case, the commander will more likely organize his force along logical lines of operation that
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consider less tangible aspects of civil security, civil control, and civil action. According to FMI
5-0.1:

Operations designed using logical lines of operations typically consist of an extended,
event-driven time line. This time line combines the complementary, long-range effects of
civil-military operations as well as the cyclic, short-range events characteristic of combat
operations (p. A-7).

In many cases, the commander might combine both physical and logical lines of
operation, depending upon the METT-TC factors. An example of combining a set of logical
lines of operation with a geographic objective area is depicted in Figure 2 (Department of the
Army, 2006a).
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Figure 2. Examples of Logical Lines of Operation.

Summary of Visualization Requirements

As noted above, stability operations-unlike traditional linear combat operations-place
emphasis on specific visualization requirements. Given the complex and asymmetric nature of
stability operations, these requirements apply to both operational and tactical levels of command.
These requirements, summarized in Figure 3, provide even further focusing for the development
of future training in this area.
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